Presence based notification systems play a pivotal role in any collaborative working environment by providing near real time information about the status, locality and presence of the collaborators. Instant Messaging (IM) tools provide a simple low cost solution to support communication and collaboration in the working environment. With the wide adoption of smart phones, there is an increasing trend of using IM clients on mobile devices for exchanging and managing presence information. However, in modern organisations the use of collaborative tools is not limited only to IMs, but various other tools are also used, such as project management tools, meeting agenda, calendar and alike. In this paper we design, develop and implement an agile platform for ubiquitous presence management that relies on semantically interlinked vocabularies, existing information extraction tools for semantic enhancement of heterogeneous enterprise collaborative tools, continuous query processing for semantic integration and event detection in dynamic environment, and semantic transformation via query language for event-triggered notification actions based on the users context. We showcase our proposed solution by demonstrating a real world scenario for Cisco's Unified Presence System and we evaluate our solution in terms of requirements for Ubiquitous Presence Management System (UPMS) compared to related solutions, and overhead of each additional processing step, namely semantic transformation, continuous query processing and notification.
Introduction
Instant Messaging (IM) has been an effective way of communicating and collaborating in the modern enterprises [17] . Flexible and interoperable solutions for online IM-based communication systems rely on the standard XML-based Extensible Messaging and Presence Protocol (XMPP) protocol for message exchange [19] .
Advent of the modern communication technologies and smart phones have facilitated IM users by providing communication facilities on-the-go, increasing the number of mobile IM users. According to the forecast from Juniper Research, mobile IM users will exceed 1.3 billion by 2016 1 . This phenomenon that sees IM at the centre of the communication infrastructure is also observed in enterprise solutions for unified communications, where IM represents a flexible and easyto-use tool for communication, presence management and collaboration.
The more IM becomes popular as a collaborative tool, the higher the need for solutions that can enhance collaboration by seamlessly integrating and correlating IMs messaging and semantic presence with information from other collaborative tools (including calendars, emails and project management tools) with sensors for physically contextualised presence [3] (including sensors embedded in mobile devices and other localised sensors).
In previous works, we focused on the use of semantics to enhance presence management and facilitate integration and exchange of semantic presence information [2, 8] . Semantic enrichment in IM communication paves the way for ubiquitous presence management, because it provides a standard and interoperable way of interlinking and sharing heterogeneous presence knowledge.
However, in order to materialise the idea of Ubiquitous Presence Management System (UPMS), we need to design and implement an agile solution that can cater for the richness of physical contexts (location, ongoing meetings, available resources) and integrate these physical contexts with other potential sources of contextualised presence such as calendars and other collaborative tools [9] . Physical contexts are not only rich in terms of variety of the information produced, but they also have an intrinsic dynamic nature we need to cater for. While variety is addressed by using semantic technologies for data integration and linking, we tackle the contextual dynamicity by resorting to the paradigm of event-based notification systems: dynamic knowledge from physical and collaborative contexts is interlinked and captured as events, which trigger appropriate actions or notifications.
To facilitate a solution with high interoperability and flexibility, we need to rely on existing standards for IM communication and semantic enrichment. In other words, we need to be able to manipulate and use XMPP (XML-based) and RDF to capture, encode transform and generate IMs, detect semantic events and generate notification actions [9, 21, 4] . We enable these capabilities by relying on a complete mapping of XMPP constructs into RDF [7], a SPARQL-based continuous query processing engine for semantic event detection and aggregation [15, 14] , and a semantic query and transformation language that can deal with XML and RDF data (XSPARQL [1] ).
The proposed UPMS architecture combines and applies the existing solutions for semantic information extraction from collaborative tools, continuous query processing and data transformation in the area of IM communication and based
